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Background. The addition of long saphenous vein (LSV) stripping to sapheno-femoral junction (SFJ) disconnection and
multiple stab avulsions (MSAs) in the course of varicose vein (VV) surgery is associated with a significant reduction in
recurrence, and a significant improvement in quality of life. It is hypothesised that these benefits relate, at least in part, to a
favourable effect of stripping on deep venous reflux.
Objective. To examine the effect of long saphenous vein (LSV) stripping on deep venous reflux (DVR).
Methods. This was prospective study of 62 consecutive patients (77 limbs) CEAP class 2–6, undergoing SFJ disconnection
and MSAs, with and without successful stripping of the LSV to the knee. A duplex ultrasound examination was performed
pre-operatively and at a median (IQR) of 24 (23–25) months post-operatively. Completely stripped limbs were defined as
those in whom complete stripping of the LSV to the knee was confirmed on post-operative duplex. Reflux $0.5 s. was
considered pathological.
Results. Pre-operatively, 32 (42%) limbs had deep venous reflux (DVR). Post-operative duplex at 24 months revealed that
the LSV had been completely stripped in 29 (38%) limbs. In patients with pre-operative DVR, complete stripping was
associated with a significant reduction in the prevalence of superficial femoral vein (SFV) (p , 0.001) and popliteal vein
(PV) (p ¼ 0.016), McNemar test) on post-operative duplex. By contrast, in patients without pre-operative DVR, incomplete
stripping was associated the development of SFV (p ¼ 0.031) and PV (p ¼ 0.008) reflux.
Conclusions. Complete LSV stripping abolishes DVR in a significant proportion of limbs, whereas failure to strip is
frequently associated with the development of new DVR. These data support for routine stripping and suggest that the
benefits of stripping may relate, at least in part, to a favourable impact on deep venous function.
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Introduction
There is level 1 evidence from randomised controlled
trial data to show that the addition of long saphenous
vein (LSV) stripping to sapheno-femoral junction (SFJ)
disconnection and multiple stab avulsions (MSAs) in
the course of varicose vein (VV) surgery is associated
with a significant reduction in recurrence.1 More
recently, we have shown that successful stripping
also augments the significant improvement in quality
of life enjoyed by the majority of patients undergoing
superficial venous surgery.2,3 These benefits may relate
to a reduction in haemodynamically significant neo-
vascularisation at the groin and to the removal of mid-
thigh perforators and thigh tributaries. However, it is
also apparent that eradication of superficial venous
surgery frequently leads to an improvement in global
venous function4 and may lead to normalisation of
perforator5,6 and femoro-popliteal reflux.7,8 The aim
of this study, therefore, was to examine the effect of
successful LSV stripping on deep venous reflux
(DVR).
Methods
This was a prospective study of 62 patients (77 limbs)
undergoing superficial venous surgery that comprised
at least SFJ disconnection, attempted stripping of the
LSV to the knee and MSAs. A duplex ultrasound
examination was performed pre-operatively and at a
median (IQR) of 24 (23–25) months post-operatively.
Stripping was performed using the Vastrip stripper
(Astra Tech Ab., Sweden). The LSV was not marked
prior to surgery. Operative and duplex methods have
been described previously.2 The following venous
segments were insonated: superficial femoral vein
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(SFV), popliteal vein (PV), SFJ, sapheno-popliteal
junction (SPJ), LSV and short saphenous vein (SSV).
Reflux was considered pathological if $0.5 s. Com-
pletely stripped limbs were defined as those in whom
2 year duplex confirmed complete removal of the LSV
to the knee. Incompletely stripped limbs had a
remnant of refluxing LSV identified in the thigh.
Statistical analysis was performed with the SPSS 10.0.5
package (Statistical Package for Social Sciences Inc,
Chicago, IL, USA) using Chi-square ðx2Þ and
McNemar’s test for categorical data and the Mann–
Whitney U test (MWU) for continuous data.
Results
Although stripping of the LSV to the knee was
attempted in all limbs in this study, post-operative
duplex at 2 years confirmed complete stripping had
only been achieved in only 29/77 (38%) limbs;
although 44/77 (57%) had had at least two-thirds,
and 59/77 (77%) at least half, of the LSV removed in
the thigh. Limbs falling into the incompletely stripped
(n ¼ 48=77; 63%) group were more likely to have been
operated for recurrent disease and less likely to have
demonstrated pre-operative DVR (Table 1). Limbs
with pre-operative DVR (n ¼ 32; 42%) belonged to
older patients than those without DVR (n ¼ 45; 58%)
(Table 2). In limbs with pre-operative DVR, complete
stripping was associated with a significant decrease in
the prevalence of post-operative SFVand PVreflux at 2
years (Fig. 1). In limbs without pre-operative DVR,
complete stripping was not associated with a signifi-
cant change in the prevalence of SFV and PV reflux
(Fig. 1). In limbs with pre-operative DVR, incomplete
stripping was not associated with any significant
decrease in the prevalence of SFV or PV reflux.
However, incomplete stripping was associated with
the appearance of new SFV and PV reflux (Fig. 2).
The addition of SSV and/or SEPS made no
difference to deep venous reflux (neither improvement
nor deterioration). With regard to superficial reflux,
complete stripping led to abolition of below LSVreflux
in 14/29 limbs where it was present pre-operatively.
By contrast, there was no such reduction in the
incompletely stripped group where below knee LSV
reflux was present in 44 limbs pre-operatively and in
39 limbs 2 years after operation.
Discussion
There are four main findings of the present study.
Firstly, failure to achieve complete stripping of the
thigh section of the LSV is surprisingly common,
especially in the course of surgery for recurrent VV.
Secondly, a significant proportion of patients with VV
have reflux in the deep system. Thirdly, complete
stripping of the LSV leads to the abolition of deep
reflux in a significant proportion of limbs. Fourthly,
incomplete stripping appears to be associated with the
development of new deep reflux in a significant
proportion of limbs. As only one post-operative
duplex was performed, it is impossible to say when
these deep venous changes occurred. However, as the
scan was performed at two years, they are clearly not
just short-term effects. Also, as this study includes a
relatively small number of limbs in fairly heteroge-
nous groups, this must be kept in mind when
interpreting the data.
What are the clinical consequences of these find-
ings? There is substantial evidence to show that failure
to strip the LSV in the thigh is associated with an
unacceptable level of recurrent disease.1 The benefits
of stripping are generally believed to be due to the
eradication of mid-thigh perforator reflux, prevention
of cross-groin collaterals and, possibly, limitation of
neovascularisation in the groin. To these must now be
Table 1. Pre-operative characteristics of limbs that subsequently fell into the complete and incompletely stripped groups
Completely stripped ðn ¼ 29Þ Incompletely stripped ðn ¼ 48Þ p value*
Median (IQR) age 59 (50–68) years 57 (50–67) years NS
Male:female ratio 9 (31%):20 (69%) 21 (44%):27 (56%) NS
CEAP clinical grade
2/3 13 17 NS
4 6 12
5 3 9
6 10 10
Additional procedures
Short saphenous surgery 6 (21%) 17 (35%) NS
Subfascial endoscopic perforator surgery 2 (7%) 9 (19%) NS
Pre-operative DVR 17 (59%) 15 (31%) 0.02
Primary:recurrent disease 16 (55%):13 (45%) 16 (33%):32 (67%) 0.02
*x2 test.
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added normalization of pre-operative deep venous
reflux that, if left uncorrected, may promote the
development of new varices via uninterrupted per-
forators. Interestingly, in the present study, failure to
completely strip the LSV in the thigh was actually
associated with the development of new DVR. This,
again, may be due to failure to disrupt thigh
perforators.
In summary, failure to strip the LSV leads to an
anatomically and functionally incomplete operation
predisposing to a sub-optimal clinical result whether
the indication for surgery be VV or ulceration.9,10
Unfortunately, clinical experience and present data
confirm that stripping is not always as successful or
complete as it is assumed to be; especially when
surgery is being performed for recurrent disease.
There are many possible reasons for this and more
than one may apply in any single limb. However, as
the importance of complete stripping becomes increas-
ingly apparent so surgeons will be motivated to spend
more time and care on this part of the procedure. This
study also reinforces the argument for routine pre-
operative duplex scanning in varicose vein surgery
and makes it clear that during such scanning the LSV
should be mapped.
Although not the main subject of the present study,
it is interesting to note the effect of stripping on reflux
in the below knee LSV. Not surprisingly, incomplete
stripping had little effect upon this segment, but even
following complete stripping of the LSV to the knee,
below-knee reflux persisted in 50% of cases. Most UK
surgeons no longer strip to the ankle for fear of causing
saphenous neuralgia. However, such a policy clearly
has the potential to leave behind significant superficial
reflux that may affect the deep veins and the clinical
outcome. This area requires further study.
To conclude, the present study reaffirms the
importance of routinely stripping the LSV to the
knee. More important, it highlights the important of
complete removal of the LSV. Where this proves
Fig. 1. Presence of deep venous incompetence pre- and post-operatively in patients with complete stripping of the long
saphenous vein in the thigh. DVR, deep venous reflux (popliteal and superficial femoral vein); SFVI, superficial femoral vein
incompetence; POPVI, popliteal vein incompetence. *McNemars test comparing pre-operative and 2 year post-operative
prevalence of reflux.
Table 2. Characteristics of limbs with and without pre-operative deep venous incompetence
Pre-op DVR ðn ¼ 32Þ No pre-op DVR ðn ¼ 45Þ p value
Median (IQR) age 65 (54–70) years 56 (47–64) years 0.002*
Male:female ratio 11 (34%):21 (66%) 19 (42%):26 (58%) NS
CEAP clinical grade
2/3 12 18 NS
4 7 11
5 6 6
6 7 10
Additional procedures
Short saphenous surgery 9 (28%) 14 (31%) NS
Subfascial endoscopic perforator surgery 5 (16%) 7 (16%) NS
Primary:recurrent disease 17 (53%):15 (47%) 18 (40%):27 (60%) NS
*Mann–Whitney U Test.
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difficult to achieve at operation some adjunctive
method of ensuring complete eradication should be
considered such as post-operative ultrasound guided
sclerotherapy. Our data suggest that current policies of
limiting stripping to the thigh segment of the LSV
require review.
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Fig. 2. Presence of deep venous incompetence pre- and post-operatively in patients with incomplete stripping of the long
saphenous vein in the thigh. DVR, deep venous reflux (popliteal and superficial femoral vein); SFVI, superficial femoral vein
incompetence; POPVI, popliteal vein incompetence. *McNemars test comparing pre-operative and 2 year post-operative
prevalence of reflux.
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